Ung1p-mediated uracil-base excision repair in mitochondria is responsible for the petite formation in thymidylate deficient yeast.
The budding yeast CDC21 gene, which encodes thymidylate synthase, is crucial in the thymidylate biosynthetic pathway. Early studies revealed that high frequency of petites were formed in heat-sensitive cdc21 mutants grown at the permissive temperature. However, the molecular mechanism involved in such petite formation is largely unknown. Here we used a yeast cdc21-1 mutant to demonstrate that the mutant cells accumulated dUMP in the mitochondrial genome. When UNG1 (encoding uracil-DNA glycosylase) was deleted from cdc21-1, we found that the ung1Delta cdc21-1 double mutant reduced frequency of petite formation to the level found in wild-type cells. We propose that the initiation of Ung1p-mediated base excision repair in the uracil-laden mitochondrial genome in a cdc21-1 mutant is responsible for the mitochondrial petite mutations.